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CONFroENTIAL 


ABSTRACT 


(U)  Object. 

The  object  of  project  4-04-15-032-04  is  to  conduct  devalopaental  studies 
on  shells,  rockets,  land  nines,  soray  tanks,  bonbs,  and  bonblets  for  the 
dissemination  of  V  agent. 

The  object  of  this  series  of  tests  is  to  doternine  the  density  and  drop-size 
distributions  of  ground  contamination  andd.iquid  innaction  of  a  V  agent  filled 
155-ma.  shell. 

(C)  Results. 

1.  The  total  area  coverage  with  respect  to  ground  deposition  at  a  density 
level  of  0.05  g./sq.m.  for  this  aunitlon  statically  functioned  at  ground  level 
and  equipped  with  agont/burster  ratios  of  2/l  and  18/l  was  1,500  and  1,000  sq.m., 
respectively.  The  area  coverage  with  respect  to  vertical  impaction  for  the  2/l 
and  18/l  ratios  was  1,400  and  800  sq.m.,  respectively.  The  total  quantity  of 
agent  deoosited  on  the  grid  as  ground  deposition  was  aoproximately  100$  of  the 
agent  filling  weight  for  each  ratio. 

iSu  The  total  area  coverage  with  respsct  to  ground  deposition  at  a  density 
level  of  0.05  g./sq.a.  for  this  Bunitlon  dynam’cnlly  functioned  at  a  height  of 
25  ft.  and  equipped  with  an  agent/burster  ratio  of  2/l  ranged  from  3,700  to 
5,500  sq.o.  ThS’ total  quantity  o*  ground  deposition  ranged  from  approximately 
80  to  1)0$  of  the  agent  filling  weight. 

— The  total  area  coverage  with  respect  to  ground  deposition  at  a  density 
level  of  0.05  g./sq.m.  for  this  munition  statically  or  dynamically  functioned 
at  a  height  of  50  ft.  and  equipoed  with  agent/burster  ratios  of  2/l  and  18/l 
ranged  from  3,80'0  to  7,700  sq.m,  and  2,200  to  6,500  sq.m,,  respectively.  The 
area  coverage  with  resoect  to  vertical  impaction  for  the  2/l  and  18/1  ratios 
ranged  from  12,800  to  13,000  sq.m,  and  3,600  to  8,900  aq.m.,  respectively.  The 
total  quantity  of  ground  deposition  ranged  from  70  to  100$  of  the  agent  filling 
weight  for  each  ratio,  - 
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CONFIDENTIAL 

A  SERIB  OF  STATIC  AMD  DINiHIC  TESTS  OF  SINGLE  BIS  AND  VX-FILLBD  155-W:.  SHSLL, 
KQDIPPED  WITH  AGENT  TO  BURSTER  RATIOS  OF  7j\  AMD  18/l,  AND  DETONATED 
ON  THE  GROUND  AMD  AT  HEKHPTS  OF  25  AND  50  FT.  (U) 

I.  IWRODUCTION. 

A.  (U)  Object. 

The  object  of  project  4-04-15-032-04  i»  to  conduct  developaental 
studies  on  shells,  rockets,  land  nines,  spray  tanks,  bombs,  and  bonblets  for  the 
dissemination  of  7  agent. 

The  object  of  this  aeries  of,te'its  is  to  determine  the  density  and  drop- 
size  distributions  of  ground  contamination  and  liquid  inraction  of  a  V  agent 
filled  155-iMi.  shell. 

B.  (U)  Authority. 

This  investigation  was  authorized  under  project  4-04-15-032-04,  V-egcnt 
Munitions,  established  12  December  1957  (CCTC  Item  3388) . 

II.  (U)  HISTORICAL. 

Among  the  test  programs  astablishau  to  conduct  developmental  studies  on  the 
dissemination  of  V-agont  from  shell,  rockets,  land  mines,  spray  tanks,  bombs,  and 
bomblots  is  the  155-mm.  shell  vhich  is  outlined  in  this  report.  These  tests,  were 
conducted  at  Army  Chemical  Center  and  Dugway  Proving  Ground  for  the  purpose  of 
determining  the  efficiency  of  agent  dissemination  from  a  VX  and  VX  simulant-filled 
15^am.  shell  ehen  equipped  eith  agent/burater  ratios  of  2/l  and  18/l  and  statical¬ 
ly  and  dynamically  functijned  at  various  heights.  This  test  program  is  continuing 
since  the  presently  conducted  tests  have  not  been  completely  evaluated  at  this 
time.  These  additional  results  will  be  published  at  a  later  date  as  an  addendum 
to  this  report, 

III.  EXPBRIMaffAL. 

A.  (U)  Munition. 

For  each  test,  conducted  at  the  Army  Chemical  Center  M  field  test 
installation  and  at  Dugway  Proving  Grounds,  a  single  155-am,  shell  was  filled 
with  VX  or  VX  simulant  Cbis-oompound  blB(2-ethyl  hexyl)  hydrogen  phosphite^  5 
containing  tetrytol  as  a  burster}  agent/bufster  ratios  of  2/l  and  18/1;  and 
statically  or  dynamically  functioned  on  the  ground  and  at  heights  of  25  and  50  ft. 
The  exact  agent  filling  weight,  burster  weight,  and  agent  to  burster  ratios  for 
each  munition' are  given  in  table  1. 

B,  (U)  Prooeduret 

All  of  the  ^ound  and  50  ft.  air  burst  tests,  conducted  at  Army  Chenioal 
Center,  were  statically  functioned  on  a  500-yd,  square  horizontal  grid  with  the 
exoeptlon  of  field  test  1792-A  which  was  conducted  on  a  1,000-yd,  circular  grid. 

The  sampling  equipment  was  emplaced  on  the  grid  as  described  in  the  te?t  directive 
and  amendments  for  field  tests  1781  through  1801,  given  in  aopendix  A,  and  also  as 
described  in  Standard  Plan  of  Test  Mo.  11  for  field  tost  1792A. 
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All  of  the  air  burst  teats,  conducted  at  Dugwajr  Proving  Ground,  were 
functioned  dynamically  from  a  field  piece  located  approximately  100  yd.  upwind 
from  the  grid  into  a  plate  glass  target  suspended  at  heists  of  25  and  50  ft. 

The  tests  were  conducted  as  specified  in  DPG  Test  Plan  Ho.  354,  P^se  B,  and 
Ho.  355,  Phases  S,  P  and  Q. 

C.  (U)  Results. 

1,  General. 

A  sunmary  of  the  operational  data'  of  each  test  is  given  in  table  1. 
The  results  of  each  test  that  had  agent  flashing  are  not  included  since  a  nenoran- 
dum  will  be  issued  suranarlsing  all  data  with  respect  to  agent  stability  on 
detonation. 

Table  1 

Suawary  of  Trials 


Field 

test 

9 

Data  &  tine 

Height 
of 
a  sent 

Height 

of 

pure 

anent 

Height 

of 

burster 

Agent/ 

burster 

ratio 

- - - 

Burst 

holsht 

Detona¬ 

tion 

ARent 

1781 

ACC 

8  Mar  1357,  1225hr. 

g* 

2,835 

g‘ 

2,835 

m 

2/1 

ft. 

gr. 

Static 

Bie 

355  K1 

DPG 

19  Dec  1957,0600hr, 

2,549 

2,192 

ISS] 

2/1 

25 

Dynamic 

Bis 

SI 

DPG 

19  Deo  1957,0600hr. 

2,549 

2,192 

1,191 

2/1 

25 

DyTMoic 

VX 

E2 

DPG 

14  Jan  1958,1904hr. 

2,549 

2,192 

1,191 

2/1 

25 

Dynamic 

VI 

n 

DPG 

21  Jan  1958,2142hr, 

2,549 

2,192 

1,191 

2/1 

50 

Dynamic 

vx 

72 

DPG 

3  Feb  1958,  1949hr. 

2,549 

2,192 

1,191 

2/1 

50 

Dynamic 

vx 

F3 

DPG 

19  Mar  1958,1850hr. 

2,54^ 

2,192 

1,191 

2/1 

50 

Dynamic 

vx 

F4 

DPG 

27  Mar  1958,0751hr, 

2,549 

2,192 

1,191 

2/1 

50 

Dyniimlc 

VI 

F5 

DPG 

15  Apr  1958,0755hr. 

2,549 

2,192 

1,191 

2/1 

50 

Dynamic 

vx 

354  B1 

DPG 

9  Apr  1957,  06l5hr. 

2,455 

2,455 

1,191 

2/1 

50 

Dynamic 

Bie 

B2 

DPG 

11  Apr  1957,0641hr. 

2,455 

2,hi5 

1,191 

2/1 

50 

Dynamic 

Bis 

1784 

ACC 

18  Mar  1957,1255hr. 

2,835 

2,835 

1,234 

2/1 

50 

Static 

Bis 

1785 

ACC 

25  Mar  1957,1234hr. 

2,722 

2,722 

1,234 

■•2/1 

50 

Static 

Bis 

1783 

ACC 

18  Mar  1957,1025hr. 

3,289 

3,289 

Ba 

18/1 

gr. 

Static 

Bis 

1790 

ACC 

21  Mar  1957,1130hr. 

3,402 

3,402 

mm 

18/1 

50 

Static 

Bis 

1791 

ACC 

27  Mar  1957,1415hr. 

3,289 

3,289 

18A 

50 

Static 

Bis 

1792A 

ACC 

3  Hot  1957,1135  hr. 

3,400 

2,754 

140 

18/1 

50 

Static 

Bis 

355  0^ 

18  Mar  1958,1919hr. 

3,473 

2,987 

186 

18/1 

50 

Dynamic 

VX 

03 

DPG 

16  Apr  1958,0929hr, 

3,473 

2,987 

186 

18/1  ' 

50 

Dynamic 

VX 

2,  Heteoroloblcal  Data, 


A  summery f of  the  motoorologicnl  data  that  was  obtained  from  burst 
to  oloud  passage  for  each  test  is  given  In  table  2. 
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CONi.^LHll  . 

Table  2 


lletoerolo<Tloal  Data 


Field 

Average 
wind  soeed 

■FTTSSC 

wm 

E^TZBCB 

wm 

n.p.h. 

deg. 

HH^H 

1  “y* 

OF. 

Ka 

1781 

3 

192 

54 

mm 

355  El 

6 

144 

22 

mk 

a 

6 

144 

♦0.5 

22 

E2 

8 

125 

♦0.5 

♦1.0 

28 

30 

FI 

7 

la 

♦0.7 

♦1.7 

20 

21 

F2 

U 

142 

♦0.5 

♦0.8 

38 

40 

F3 

7 

135 

♦1.2 

+2.7 

46 

49 

F4 

9 

115 

-0.7 

■39 

37 

F5 

5 

112 

-0.3 

-1.3 

49 

51 

35A  B1 

6 

130 

♦0.9 

+1.3 

36 

37 

B2 

4 

160 

-0.6 

-1.3 

45 

43 

1784 

8 

86 

-1.2 

-1.2 

46 

44 

1785 

10 

66 

-1.4 

-1.4 

U 

42 

1783 

2 

240 

-0.8 

50 

52 

ITV) 

9 

320 

-1.6 

50 

45 

1791 

7 

16 

-1.5 

42 

45 

1792A 

13 

288 

-1.2 

54 

49 

355  G2 

6 

132 

♦0.6 

41 

42 

_ e2_ 

3, 

_ 8^ 

0.0 

hsrsh 

_i2_ 

IV.  DERIVKD  RSSl'LTS. 


A.  (U)  G/ound  Deposition. 

1.  Area  Coverago. 

The  total  arena  covered  by  various  contamination  denaitiea  for 
ground  deposition  (Boaaurod  by  sanpllng  pans  at  ACC  and  by  petri  dishes  at  DPG) 
ere  given  in  table  3. 


u 


J  '  ■ 

6 


1£/1 

i  er. 

Bis 

1,700 

i  990 

760 

370 

27) 

90 

IS/l 

50 

Bis 

5.750 

!3,6oO 

2,900 

1,450 

820 

65 

0 

13/1 

*  50 

Bis 

4,900 

'2,250 

1,550 

320 

520 

150 

20 

lS/1 

50 

Bis 

12,640 

3,310 

2,140 

930 

500 

100 

H 

1?A 

50 

VX 

6,500’ 

4,200 

1,450 

700 

0 

D 

13/1 

50 

vx 

a,  200 

4,300 

3,100 

• 

1,100 

59) 

60 

11 

2.  M'lXlnu'j  Density. 


The  maxlnun  recorded  cont"nlr.ation  density  for  ground  deposition 
niui  its  location  for  esch  field  test  is  given  in  table  4. 
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CONP'FNTiAl 


The  ground  daoosition  dnta  was  converted  to  a  weight  of  agent 
deposited  on  the  ground.  These  values  are  given  in  table  5  for  the  indicated 
distance  downwind  of  the  cloud.  Although  in  one  case  the  agent  return  is  stated 
as  being  greater  then  100>6,  It  is  within  the  experinental  error  for  the  conditions 
of  field  testing  and  the  significance  of  the  figure  implies  that  lOOiS  of  the  agent 
disseninated  was  accounted  for  by  ground  deposition. 


T  of  Agont  Deport on  thf?  Grid  os  Ground  Deposition 
?ro=  Burst  to  Indies tuc^  Distance  Downwind 


1781 

355  SI 
EL 
S2 
FI 
.  F2 
F3 
F4 
F5 

354  B1 
B2 

1784 

1765 

1783 

1790 

1791 

1792A 

355  G2 
G3 


ourster 


2/1 

2/1 

2/1 

2/1 

2/1 

2/1 

2/1 

2/1 

2/1 

2/1 

2/1 

2/1 

2/1 

18/1 

18/1 

18/1 

18/1 

18/1 

18/1 


helcht 


Munition's 
illlng 
naiKbt 


burst  to  indicated  distance  do7tnwind(yd 


3,  (U)  Vortical  lapactlon. 


1.  Area  Coverage, 


The  total  areas  covered  by  various  contamination  densities  for 
vertical  impaction  (measured  by  sorapling  plates  at  ACC  and  by  filter  lyipor 
attached  to  cylindrical  samplers  at  DPG)  are  given  in  tables  6  and  7» 
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•  .ij 

Tablg  6  ' 

Totjil  Arc/i  CoV'*r'’?e  bv  Vertical  Inrxietion  st  a  Helrht  of  IS  ln» 


Field 

test* 

Agent/ 

burster 

ratio 

Height 

of 

''lire'*' 

- ! 

1 

Contaminat: 

.on  densltv  (it./ 

A<;ent 

0.01 

HEseH 

Loj. 

1-  A_| 

ft. 

n. 

1 

1781 

2/1 

rx. 

M, 

2,700 

1,400 

5^0 

j  310 

75 

355  FI 

2/1 

50 

Vi 

13,000 

5,700 

4,100 

j  ISO 

1  0 

F2 

2/1 

50 

vx 

21,000 

13,000 

920 

200 

F4 

2/1 

50 

VI 

10,900 

8,400 

5,600 

a50 

0 

F5 

2/1 

50 

vx 

15,300 

7,400 

0 

0. 

1784 

2/1 

50 

Bis 

21, 300 

13,009 

9,200 

1,400 

1785 

2/1 

50 

Bis 

23,540 

12,780 

9,670 

4,990 

2,970 

1783 

18/1 

gr* 

Bis 

1,470 

800 

610 

270 

165 

1790 

IS/l 

50 

Bis 

6,160 

4,100 

3,320 

1.900 

1,300 

1791 

18/1 

50 

Bis 

4,850 

3,600 

2,780 

?80 

650^ 

1792A 

18/1 

50 

Bis 

11,950 

8,360 

6,400 

2,800 

1,900 

355  G2 

13/1 

50 

VX- 

20,003 

8,400 

5,800 

2,100 

1,200 

03 

18/1 

50 

VX 

10,000 

3,600 

2,800 

440 

0 

“Field  tests  that  did  not  hnvo  available  data  ore  not  listed. 


Table  7 


Arfui  Coverarre  by  Vertical  lanactioa 
at  a  Hel'?ht  of  60  ln» 


5  i  10 


0 

0 

0 

0 

0 

0 

0 

15 

320 

170 

620 

0 

0 


0 

0 

0 

0 

0 

n 

0 

30 

50 

0 

0 

0 


Field 

test* 

Agent/ 

burster 

ratio 

Height 

of 

burnt 

1 

Agont 

1  c 

?r,ta-i5n"tlon  donsitv  fp-./su.a.l 

;  0.01 

i  0,05  1  0.1  r 

0,5  1  1 

1  5  ! 

ft. 

, 

J— 2 - j 

355  FI 

2/1 

50 

VX 

:  21,000 

13,500  1  8,700  j 

1,450  i  300 

0 

F2 

2/1 

50 

VX 

;  33,200 

17,000  |8,300  ! 

1,300  ‘  450 

0 

F4 

2/1 

50 

VX 

:  19,500 

8,800  j  5,600  ! 

700  i  Q 

0 

F5 

■2/1 

50 

VX 

17,500 

7,000  ;  4,700  ! 

820  I  0 

0 

02 

18/1 

50 

VX 

’  22,000 

10,500  ‘7,400  ' 

2,500  .1,200 

30 

03 

18/1 

50 

VX 

j  8,600 

4,730  J  3,003  i 

400  j  0 

0 

•Field  tests  that  did  not  have  available  data  ore  not  listed. 
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Field  tests  that  did  not  have  nvnilable  data  ore  not  listed. 

C,  (l)  Particle  Size  Date. 

The  TXirticlc  size  data  are  presently  being  evaluated  for  each  test 
conducted  at  ACC  and  DFG  under  this  progra-a.  The  results  ?111  bo  sum^rized 
end  published  in  a  later  report  as  an  nddendura  to  this  .’nenorandun. 

D.  (il)  Apont  Stability.  •  j 


“JV-vV 


Inspection  of  the  motion  pictures  taken  of  each  test  in  this  Bis  and 
VX-filled  155-r.T,,  shell  rrograa,  conducted  at  ACC  and  D®G,  indicate  that  agent 
flashing  occurred  in  two  out  of  nine  5^  ft.  trials  vlf'  the  3>unition  (both  statically 
fired)  equipped  nith  a  2/l  agont/burstor  ratio  and  two  out  of  seven  50  ft.  trials 
(one  static  and  one  dynamic)  with  the  ounitlon  oquin;>ed  with  an  18/l  ngent/burster 
ratio.  Agont  flashing  did  not  occur  in  the  static  fired  Euritions  funertioned  at 
ground  level  nor  in  the  dynamic  fired  munitions  functioned  at  a  height  of  25  ft. 

The  results  of  each  test  that  had  flashing  are  not  Included  in  this  reoort 

since  a  auoorandum  will  be  issued  suanarising  all  data  with  resoect  to  agent 
stability. 


C0NF''’F‘>IT|/l 
.  u 


V.  (C)  DISCDSSION, 


Sample  area  coverage  curves  are  given  in  appendix  B  (figures  1  througl  ■•■) 
illustrating  the  change  in  area  coverage  when  tho  munition  is  fired  statically 
and  dynamioslly,  filled  with  VX  and  VX  simulant,  squipoed  with  agent/burster 
ratios  of  2/1  and  IS/l,  and  functioned  at  various  heights.  These  carves  have 
not  been  ad.Justed  for  standard  cetoorological  conditions;  however,  the  wind 
speed  of  each  test  Is  given  on  each  figure. 

A  oayrison  between  the  area  coverage  of  ground  deposition  nroduced  by 
this  -aunition  functioned  at  a  height  of  53  ft.  shon  3.^uipoed  with  a  2/l 
egent/burster  ratio  (figure  1),  indicatesthat  there  is  little  difference  in  the 
results  obtained  when  detsnated  statically  and  dynamica’ly;  honevar,  there  does 
a'^near  to  be  an  advantage  in  functioning  the  munition,  equipped  with  a.  IS/l 
agent/burstor  ratio,  dynamically  for  density  levels  below  1  g./s>,.m.  (figure  f). 

Figure  3  inoicatas  that  there  is  little  difference  in  ti.e  area  ci-vorage  of 
ground  deposition  when  the  munition  Is  filled  wilt  VX  and  VX  simulant 
pound  bia( 2-ethyl  hexyl)  hydrogen  phosnhlte J . 

InEcection  of  figures  4  and  5  indicatesthat  the  optimum  hel-’ht  for  achieving 
mnximura  area  ccv-'rage  for  araall  contamint tlon  densities  is  at  some  hei'tt  above 
50  ft.  for  both  the  2/l  and  iVl  egent/burster  ratios.  For  high  densitv  levels 
(f  to  n  g./3';.a.)  the  ontimum  height  appears  to  be  at  grop'''^  level, 

In  regard  to  tho  2/l  and  Ifi/l  ai’ent/burstor  ratios,  flnires  6  end  V  indicate 
that  tJ  ere  is  a  ali-'ht  adv»ntage  in  equic''in<'  ^he  munition  wit,>-  a  2/I  ratio  when 
statically  functi 'nod  it  grrand  level  and  at-  a  l.oigit  of  50  ft.  In  functioning 
the  munition  cyn  nically,  figure  f  indicates  tict  t^ere  is  essentially  no 
difference  In  ‘he  nr^^a  cevprape  of  ground  deyositiou. 


2.  Micrcrctecrolorlcal  Pata, 


The  vind  tower  will  i>e  used  to  obtain  wind  speeds  up  to 
100  ft,  for  all  airburst  trials.  In  addition  the  2-=.  vind  speed,  2-a. 
wind  direction,  surface  terepsrature  an4  tenrv»rature  gradient  (2  n.-0.3  a* 
and  i(  n.-O.?  a. )  will  be  rxjasared-  All  data  should  be  measured  on  instronents 
with  continuous  recorders  and  as  r^jar  the  center  of  tie  grid  as  practicable. 

I).  Fhotorranhic  Data. 

1.  Still  Photegraohs. 

Still  photographs  only  will  be  taken  cf  the  rrunitiens  suscended 
above  the  ground  and  of  the  cloud  of  all  nunitions  after  detonation. 

2.  Siotion  Pictures. 

High  speed  notion  pictures  (1,700  f./sec.)  will  be  taken  of 
the  burst  at  a  position  as  close  to  the  curst  as  practicable.  Standard 
notion  pictures  (6U  f./sec.)  in  color,  or  black  and  white,  as  the  lighting 
iv'mlts,  will  ce  taken  cn  both  upwind  and  cross-wind  positions  of  the  clcud 
travel  at  a  distance  of  approx  irately  150  yd, 

E,  Oporational  Data. 


the  followingj 


The  test  engineer  will  subnit  a  written  report  to  include 


1.  Field  test  naiijer. 

2.  Date  and  time  of  test. 

3.  Exact  weight  of  agent  and  explosive. 

U.  All  changes  in  test  procedure  from  that  called  for  in 
the  tent  d. recti ve. 

5.  Description  of  r.unition  functioning  fron  visual 

observations,  including  any  irregularities.  ' 

6.  Careful  description  cf  crater  where  applicable  and 
fragments  recovered,  including  dlmonsicns.  This  phase  requires  special  attention. 


A  complete  description  of  all  eiiuipnent  raalfuncticning 


or  damage. 


Vri.  HESDOWSIiilLITIES.  •  \ 

A.  The  tequesting  agency  will  supply  all  munitions  or  equipment  (complete) 
to  be  tusted. 


Bo  Chenical  Test  Branch,  Test  Division,  will  perfcrra  all  necessary 
chanical  aial2''ses  and  submit  the  results  with  all  pertinent  infcmation 
concernine  the  results  to  Planning  &  Evaluation  Branch* 

C-  Held  Qperaticns  Branch,  Test  Division,  will  supply  all  necessaiy 
chenical  satnoling  and  rctecrclcrical  eqjipnsnt,  set  up  and  maintain  field, 
perfcna  all  necessary  instrunentaticn,  provide  test  engineers  and  other 
necessary  personnel,  conduct  the  test,  provide  auxiliary  personnel,  equipment 
and  services  as  necessary  and  sabnit  the  data  to  Planning  U  Evaluation  Branch. 

Do  Planning  and  EvaliHticn  Branch,  Test  Division,  will  evaluate  the 
data  and  results  and  submit  a  written  rcncrt  to  the  requesting  agency. 

£.  Hr-  Janes  E.  "orton,  extension  6119,  is  the  Munitions  Division 
project  engineer  and  the  tests  will  be  cccrdi,  .-d  through  him. 


Concurred  ini 


Submitted  by: 


{]  / 

Harold  L.  Gotoff  ^  [j 
Chief,  Field  Operations  Br« 


Dwight  M.  Shaw 


Concurred  ini 


Chief,  Chemical  Test  Br. 


Recoi-amen'ling  approval: 

Frederick  L.  Homing 
Chief,  Data  Sdction 
Planning  &  Evaluation  Br. 


APPROVED: 


sa  TV  D,  TflAYER  ^ 


Chief,  ’’lanninp  i  Evaluation  Branch 
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TEST  DIVISIO!; 

DIRSXJTGRAfE  0?  DSVHL0ra'-3JT 
CHEMICAL  mARFARS  LABORATORIrS 
Army  Cr.oaiccl  Center,  Maryland 

CI.!LRI>-CiV-D(T)  5  March  1957 

AMETgDMarr  i 

Test  Directives  for 

Field  Tests  1781  through  1801 
Field  Tests  i££>2  through  1822 
Field  Tests  1S23  through  1046 

The  directive  is  amended  as  follows: 

VI.  PLAK  0?  TEST, 

A,  Procedure. 

Each  of  the  tests  functioned  nt  ground  level  will 
bo  conducted  st  M  field  on  a  scupling  grid  which  will  be  laid  out 
as  described  in  diagram  A.  The  tests  functioned  \t  the  50  ft, 
height  will  bo  conducted  at  U  field  on  a  sampling  grid  which  will 
be  laid  out  as  shown  In  diagram  3,  (Note:  The  change  in  grid 
sampling  from  A  is  os  follows:  Only  the  sampling  pen  positions 
are  changed,  the  slide  and  plate  positions  will  remain  the  same. 
The  inner  grid  will  have  sampling  pans  only  nt  those  positions 
which  have  plates  and  slices  with  the  addition  of  4  positions 
spoced  10  apart  at  the  corners  of  a  square  centered  in- 
mediately  below  the  munition,  square  0  will  have  5  yd.  spaing 
between  Dans  (not  10  yd,),  square  P  will  have  5  yd,  spacing 
between  pans  (not  25  yd.),  and  square  Q  will  have  12.5  iai.  spacing 
between  reins  (not  25  yd,)). 

B.  Cheimcal  Data. 

After  the  words  "diagram  A"  .add  "or  diagram  B,  as 

appropriate". 
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LEGEND 


X  -  Grid  center  ( 5-level  Wind  Recorder) 


.  -  Sampling  pans 


0  -  Horizontal  snd  verti&il  slides 
vortical  plates 


Souaro 


Perpeil 

distaff 

edgei^ 


Pans  onlj  at;  r6,  H6,  fS,  H8 


Pans,  plates  and  slides  at; 

132,  C2,  D2,  62,  F2,  G2,  H2,  12,  J2,  K2,  L2 

B3,  L3,  SL,  DL,  EL,  FL,  GL,  KL,  14,  J4,  L4, 

iJ5,  D5,  J5,  L5,  56,  D6,  J6,  l6,  P7,  D7,  J7, 

L7,  I>8,  D8,  Je,  L6,  D9,  D9,  J9,  L9,  »10, 

DIO,  Lio,  no,  CIO,  i'lo,  no,  jio,  uo,  rii, 

Lll,  Fa2,  D12,  E12,  F12,  012,  i'.l?,  112,  J12, 

U2, 


*  Inner  Grid 


A  Hi-Speed  Canera 

/\  T.G.Maat 
^  Cino-CajMra  (64  fr/soc) 
100  ft.  Wind  Hast 
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TEST  Division 
DIRBCTORATS  OF  DEVELOFUBKT 
CH2JICAL  WARFARE  UBORATORIES 
Aray  Chenicel  Center,  Ueryland 

CaRI>-C??-D(T)  3  Acril  1957 


A!iS?;D:iE>rr  ii 


Test  Dlreotlvea  for 
Field  Tests  1781  through  1801 
Field  Tests  1802  through  1822 

AMERDaCt.T  III 

Test  Directives  for 
Field  Tests  1823  through  1843 

The  directives  are  amended  as  folloitst 

III.  aSTEOROLOGICAL  REOCIRatSKTS. 

.No  precipitation;  wind  speed  at  2  n.  height,  between 
4  and  12  m.p.h.;  wind  direction  for  each  munition  functioned  at  the 
lOO-ft.  height,  between  165°  and  207°. 

VI.  PLAH  OF  TEST. 

A.  Procedure. 

Each  of  the  testa  functioned  at  ground  level  and  at 
the  50-ft.  height  will  be  conducted  at  U  field  on  a  sampling  grid 
which  will  be  laid  out  ns  described  in  diagram  A  and  B.  The  tests 
functioned  at  the  100-ft.  height  will  be  conducted  at  the  Aberdeen 
Proving  Grounds  on  a  sanpling  grid  which  will  be  laid  out  as  shown 
in  diagram  C,  attached  hereto. 

B,  Cheialcal  Data. 


The  chemical  data  for  each  tost  functioned  at  the 
lOO-ft.  height  is  amended  as  followsi 

1,  Liquid  Sampling. 

Sampling  pans  (400)  utilizing  hexylene 
glycol  as  aa  absorbent  will  be  positioned  m  a  level  ourfaoe  of  the 
ground  at  each  position,  as  shown  in  diagram  C.  The  method  of 
analysis  will  bo  the  TUB  netbodc 


Impaotion  Sampling. 

Verticol  plates  (19«)  at  the  i8-in.  height 

UNCLASSIFIED 


UNCLASSIFIED 


"ill  be  cositioned  as  ahofcrs  in  aiegras  C. 

3.  Fsrticle  Sr;ect:r<in  Sanding. 

Vertical  (192)  end  horizontal  (152)  slides 
T.ill  bfe  positioned  on  the  ^rid  ss  shewn  zn  diaj^res  C.  Ts.e  rerticsl 
slides  v,iil  bo  positioned  at  the  le-in.  height. 

4.  Analysis  of  Agent  Filling. 

A  ID-al.  SEDple  of  the  agent  in  each  nar.iticn 
?kill  be  sub'-itted  to  Cbenicel  Test  Branch  for  agent  purity  exanir^ntion. 
If  this  is  not  feasible  then  a  saaple  of  the  filling  hatch  Tvill  ha  sub- 
nitted. 


Concurred  in; 


Harold  L.  Gotoff  [j  \i 

Chief,  Field  Operations  BrMich 


SubEitted  by: 


./*/■ 


Diright  ii.e^ShaK 


Concurred  in; 


Alihan  hoblin 
Cliiof,  Chenicul  Test  Branch 


Hecosaending  approval; 

Scott  D.  Thayer 

Chief,  Planning  £-  Evaluation  Branch 
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A??g:DIX  B 

S.WLS  ARiA  COVEIAGS  CURVES  MnASUP.SD  BY  GR0U~!D  DSPQSITION 

1,  DTT.amic  Firing  Va  Static  t*or  tho  2/\  Ratio  Trials 
Fi<y.  2,  Dynamic  Firing  Vs  Sr.ntic  for  the  18/l  Ratio  Trials 
Fig-  3,  312  Filled  V-  VI 

Fig.  Z,  Ground  Burst  Vs  Airburst  for  the  2/1  Ratio  Trials 

5,  Ground  Burst  Vs  50-ft.  Burst  fo’*  th“  IS/l  Ratio  Trials 

•  ig.  6,  Ratios  Of  2'’l- Vs  IS/l  for  Ground  Hurst  TtIuIb 

Fig,  7,  Ratios  ©f  2/1  Vs  18/l  for  Static  Fired  Trials 

Fig.  3,  Ratios  of  2/l  Vs  l3/l  for  Dynnnic  Fired  Tricla 
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FIGUR5  4 


Aron  Coverage  by  Grourni  Deposition 
Ground  Durst  Vs  Airbarst  for  the  155-a'So  Shell 
Equipned  r.ith  a  2/l  Ratio 
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